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• Problem 1 Let Li be the language accepted by 
the finite automaton given on Figure 1. 


LAST NAME: 




FIRST NAME: 




Figure 1: Language L\ 

Let L 2 be the language generated by the context-free 
grammar G 2 = (P, E,P, S 2 ), where E = {a,6,c, e}, 
V = {S 2 }, the production set P is: 


(d) Write 5 distinct strings over alphabet {a, 6, c, d} 
that do not belong to L\ and do not belong to L 2 
(belong to Z 7 nL 2 ). If such strings do not exist, state 
it and explain why. 


Answer: 
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(a) Write 5 distinct strings that belong to L\ but do 
not belong to L 2 (belong to L\ \ L 2 ). If such strings 
do not exist, state it and explain why. 


Answer: 
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(e) Write 5 distinct strings that belong to 
a*c*6*e*c*a“ but do not belong to L\ (belong to 
a*c*6*e*c*a* \ L\.) If such strings do not exist, 
state it and explain why. 


Answer: 

d ^ ^ , a c.0. ( 
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(b) Write 5 distinct strings that belong to L 2 but do 
not belong to Li (belong to L 2 \ Li). If such strings 
do not exist, state it and explain why. 


Answer: 

d 

I CL 



(c) Write 5 distinct strings that belong to L\ and L 2 
(belong to L\ DZ^)- If such strings do not exist, state 
it and explain why. 

Answer: 



(f) Write 5 distinct strings that belong to L\ but 
have a length equal to 3. If such strings do not exist, 
state it and explain why. 


Answer: 
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‘Problem 3 (a) Calculate the image of the se¬ 

quence (3,0,1,1) under Godel numbering and show 
your work. If this image does not exist, state it and 
explain why. 

Answer: 



LAST NAME: 

FIRST NAME: 

In each of the cases below, state the cardinality of 
the given set. If this cardinality is finite, state the 
exact number; if it is infinite, specify whether it is 
countable or uncountable. 

(c) set whose regular expression over E = {a, 6} is: 

0 U a 
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Answer: 
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(d) set whose regular expression over E = {a, b} is: 

0*Ua* 

Answer: Ova Cc^VA\/^ vi 


(e) set whose regular expression over E = {a, 6} is: 

0* Ua 


(b) Calculate the pre-image (original) of the number 
5880 under Godel numbering and show your work. 
If this pre-image does not exist, state it and ex¬ 
plain why. 

Answer: 
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Answer: 



(f) set whose regular expression over E = {a, 6} is: 

0*a 

Answer: 


(g) set whose regular expression over E = {a, 6} is: 

0a 



Answer: 



(h) set whose regular expression over E = {a,6} is: 

0* U A 


Answer: 





(i) class of languages over E = {a, 6} that are regular; 
Answer: V 
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Problem 5 Let L be the set of all strings over the 
alphabet {a, 6, c} which satisfy all of the following 
conditions: 


LAST NAME: 

FIRST NAME: 



1. does not begin with c; 

2. does not end end with a; 

3. has an odd length. 

(a) Write 5 distinct strings that belong to L. If such 
strings do not exist, state it and explain why. 



(b) Write a regular expression that represents the 
language L. If such a regular expression does not 
exist, state it and explain why. 

Answer: 


(d) Write a complete formal definition of a context- 
free grammar that generates the language L. If such 
a grammar does not exist, state it and explain why. 

Answer: 

h -fr o^\ 3 
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(c) Draw a state-transition graph of a finite automa¬ 
ton that accepts the language L. If such an automa¬ 
ton does not exist, state it and explain why. 

Answer: 
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Problem 7 Let L be the set of all strings over the 
alphabet {a, 6, c} which satisfy all of the following 
properties. 

1. if the string does not contain any 6’s then its 
length is even and it contains exactly one a; 

2. if the string contains a positive even number 
of 6’s, then its length is odd and it contains ex¬ 
actly one c; 

3. if the string contains an odd number of 6’s, then 
it is a palindrome. 

Write a complete formal definition of a context-free 
grammar that generates the language L. If such 
a grammar does not exist, state it and explain why. 

Answer: 


LAST NAME: 


FIRST NAME: 
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